INTRODUCTION

3 1
For seedling height and total root length, an average ratio of mock-and fungus-1 3 2 inoculated seedlings for each maize hybrid-fungus isolate combination was calculated to 1 3 3 shown variation in these fungus-induced responses. Measurements from fungus-and 1 3 4 mock-inoculated seedlings were compared using Student's t-tests. Average ratios were 1 3 5 rounded to one when measurements from the two groups were not significantly different 1 3 6 from one another. For two-way ANOVA, maturation times of maize hybrids were 1 3 7 grouped into four bins, as indicated in parentheses in Table 1 . The average ratios of 1 3 8 seedling height and total root length between fungus-and mock-treated seedlings were 1 3 9 used as quantitative measurements to calculate linear correlation with seedling survival 1 4 0 rate measured at 14 days after infection. performed with Gz014, a field-collected F. graminearum strain (Table 2) , and two 1 5 0 commercial maize hybrids with differing seedling vigor levels (Hybrids IV and V in 1 5 1 Table 1 , as assessed by the provider, Blue River Organic Seed Company). 1 5 2 2 5 1 more accurate, quantitative, and efficient measurement of fungus-induced growth 2 5 2 response, and its natural variation with host and pathogen genotype. Fungus-induced root 2 5 3 reduction and shoot elongation measurements from the same experiment on fifteen maize 2 5 4 inbred lines showed no correlation in the extent of these two traits, with some inbred lines 2 5 5
showing only one or the other fungus-induced change ( Figure 3A&B ). This observation 2 5 6
suggests that these two responses may be governed by distinct physiological mechanisms.
5 7
As one of the most widespread fungal phytopathogens, F. graminearum is known 2 5 8 to be highly diverse, and different strains are highly variable in their aggressiveness 2 5 9 (Backhouse 2014; Boutigny et al. 2011; Lee et al. 2010; Sampietro et al. 2011; Wang et 2014; Boutigny et al. 2011; Lee et al. 2010; Sampietro et al. 2011; Wang et al. 2011 ).
6 5
Unexpectedly, maize hybrid-fungal isolate pairs with stronger fungus-induced 2 6 6 root growth inhibition tended to show a lower level of induced shoot elongation (Figure 2 6 7 6C) and better survival ( Figure 6B ). This was surprising, because severe reduction in root 2 6 8 growth was expected to significantly impair the seedlings' ability to acquire water and 2 6 9 nutrients from the soil, which could lead to seedling death. Two-way ANOVA and a 2 7 0 closer look at the data distribution suggest that these correlative relationships are 2 7 1 primarily driven by differences between the fungus isolates. Specifically, the isolate that 2 7 2 induced significantly stronger shoot elongation, Gz835, induced less root reduction and 2 7 3 seedling death ( Figure 5 ). This suggests that these fungus-induced growth responses can 2 7 4 be used for quantitative assessment of the aggressiveness of F. graminearum isolates, and 2 7 5 that different F. graminearum isolates may have distinct pathogenic mechanisms when 2 7 6 interacting with maize seedlings. Further research with maize seedlings growing in 2 7 7 agricultural fields will be required to determine whether F. graminearum-induced shoot 2 7 8 elongation can serve as a reliable predictor of fungal sensitivity in commercially grown 2 7 9 maize. Fungal strain Gz014 was used for this experiment. All measurements were taken 9 days 3 1 0 post-inoculation. Fungal spore concentration is in counts/milliliter. extending more than 1.5x of the interquartile range were indicated by individual circles, 3 1 9 and the whiskers showed the range of each group excluding the outliers. Fungal strain 3 2 0
Gz014 was used for this experiment. Spore concentration = 3 x 10 5 counts/milliliter. the outliers. All measurements were taken at 9 days post-inoculation. Fungal strain 3 3 0
Gz014 was used for this experiment. Spore concentration = 3 x 10 5 counts/milliliter. A  l  i  M  L  ,  T  a  y  l  o  r  J  H  ,  J  i  e  L  ,  S  u  n  G  ,  W  i  l  l  i  a  m  M  ,  K  a  s  h  a  K  J  ,  R  e  i  d  L  M  ,  P  a  u  l  s  K  P  (  2  0  0  5  )  3  5  9  M  o  l  e  c  u  l  a  r  m  a  p  p  i  n  g  o  f  Q  T  L  s  f  o  r  r  e  s  i  s  t  a  n  c  e  t  o  G  i  b  b  e  r  e  l  l  a  e  a  r  r  o  t  ,  i  n  c  o  r  n  ,  3  6 Figure 1 . Fusarium graminearum inoculation induces shoot elongation and root reduction in maize seedlings in a dosage-and host genotypedependent manner. Shoot height (A) and total root length (B) measurements on seedlings inoculated at each fungal spore concentration were compared to mock-treated seedlings with Dunnett's tests relative to mock-infected controls (N = 6 for each group; * p < 0.05). Group means are indicated by the black bars, and the interquartile range by the upper and lower edges of the boxes. Outliers extending more than 1.5x of the interquartile range are indicated by individual circles, and the whiskers show the range of each group excluding the outliers. Fungal strain Gz014 was used for this experiment. All measurements were taken 9 days post-inoculation. Fungal spore concentration is in counts/milliliter. and survival rates of maize seedlings inoculated with different F. graminearum isolates at 14 days post-inoculation (C) were compared using two-way analysis of variance with Tukey's HSD. Group means are indicated by the black bars, and the interquartile range by the upper and lower edges of the boxes. Outliers extending more than 1.5x of the interquartile range were indicated by individual circles, and the whiskers showed the range of each group excluding the outliers. Significantly different groups are denoted with different letters. Fungal spore concentration = 3 x 10 5 count/milliliter. Ratios refer to fungus/mock-inoculated plants. 
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